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Talk Roadmap

2 Introduction to correlations in B4oBCS

< Correlations using a “trigger” track with p>2.5 GeV/c

< Correlations between inclusive particles (no high p; cut)
< Effects of limited pseudorapidity acceptance

2 Summary
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-Pr’rogbo Correlation Measurements

Triggered Correlations:
“Trigger” particles detected Associated particles detected in a

in the Spectrometer single layer of silicon
Broad n coverage (-3<n<3)

(high pr trigger 0<n<1.5)
No pr information !!

l

The correlation functions are the suitably
normalized ratio of signal (same-event
pairs) over background (mixed-event pairs).
_ _ _ _ The effect of elliptic flow is removed either
Pairs start with an inclusive by subtraction (triggered correlations) or by
particle detected in a single integrating over A¢ (inclusive correlations).

layer of silicon (-3<n<3)

Inclusive Correlations:
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Correlations with p>2.5 GeV/c Trigger

0+p B1oBCS Au+Au 0-30%
200 GeV

(PYTHIA) Not Preliminary: arXiv:0903.2811

1 dchh
dAgdAn_—

N dA) dAn Nivig

p"9 >2.5 GeV/c
prassec > 7-35 MeV/c (n*)

NB: PYTHIA closely matches STAR data at mid-rapidity for a similar set of pt cuts
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“‘Ridge” at small A¢: Extent in An

"0‘
4 | Near-side, |A0] < 1.0 AU+ u@ 200 GeV-
| —#— Au+Au 0-30% FHoBCOS ﬁ_FL |
I p+p (PYTHIA v6.325) -
- [ ] v, uncertainty + { __ 7

B ZYAM uncertainty

[ arXiv:0903.2811 + IﬁL_ ’ ]
: _JﬁJJ;Qr Ei" ++:

Longrange| * + _5: | +

ridge yield J—'—
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Actually an Extended “Ridge” plus a Peak
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Integrated Ridge Yield: |[An|<1 vs —4<An<-2

Short-range 2
|An| <1

Long-range 2F 0_10%%03505‘

-4< AT‘ <-2 E @

arXiv:0903.2811 ]

Project 2D correlation
onto A¢ axis. Subtract
out the Pythia peaks
and then plot versus
centrality for short-
and long-range
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Integrated Ridge Yield: |[An|<1 vs —4<An<-2

Short-range 2
|An]| <1

o AutAu -
"""" PYTHIA -
200 GeV -

NEAR side
O short-range minus PYTHIA

® long-range (PYTHIA=O)

Long-range 2
—4< An <-2 -

:::!_;::IO: :__
0-10% fTHO® ="

@ arXiv:0903.2811 ]

o0 2000 300
# of participant nucleons (Npart)
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Integrated Ridge Yield: |[An|<1 vs —4<An<-2

® AutAu - NEAR side
"""" PYTHIA 1 O short-range minus PYTHIA
200 GeV ® |ong-range (PYTHIA=O)

AWAY side
0 m short-range, long-range

both minus PYTHIA

Short-range 2

oS
arXiv:0903.2811

—

[ T
E =l
s o

Long-range 2f PHoBCS o | _ ]
—4< An <-2 zls | - I -
o 0.5 H} i -
‘-z.. I B _
1~ i . ) @
L e Ll _
oF——fo

[ Au+Au 200 GeV ]
1 1 1 1 l 1 1 1 1 I 1 1 1 1 I 1 1

0 100 200 300

# of participant nucleons (Npart)
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Triggered Correlation Observations

NEAR side
O short-range minus PYTHIA

® long-range (PYTHIA=0) eNear side (small Ad) ridge
AWAY side

[ m short-range, long-range yield extends to at least |An|~4
both minus PYTHIA eShort-range (JAn|<1) and
T Tl long-range (-4<An<-2) ridge
BB g g n g
- YO yields are very similar in size

1~ arXiv:0903.2811 .
at all centralities

Nl
St S

I ] ] . .
e | — E | eRidge disappears for N,
Z 3 sl &l 1 below about 80
‘—z'g.’ T L N . 1 eExcess yield on the away side
I (el b lj (Adp~m) is also uniform in An
- — o = 1 and decreases for more
ol T ALLAY 500 cey | Pperipheral collisions
i 1 1 1 val-.‘ l 1 1 1 1 l 1 1 1 1 I 1 l—
0 100 200 300

# of participant nucleons (Npart)
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Inclusive 2-Particle Correlations
Cu+Cu@200GeV Au+Au@200GeV

p+p@200GeV

—
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[ PHOBOS p+p @ 200 GeV
4" Phys. Rev. C75(2007)054913 ]

Project onto An axis
and fit with a simple e
parameterization of a | .'»"
cluster model
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Cluster Model Fit to Inclusive Correlations

e Cu+Cu@200GeV
Two-particle An correlation function e AU+Au@200GeV

40%-50% | 30%-40% 20%-30% 10%-20% 0%-10%

|||||||||||

[ 40-50% I 30-40%

i I i i N v i i - ! i i N i ] i i ! i N v i i i N v i

1 30-40% 1 20-30% 1 10-20% 1 0-10%

] . - = ] :

r T Ho®B-S | T AutAu 200 GeV

(scale errors are shown as grey bands)
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Inclusive Correlation Results
[ @ Fro®BS @ Cluster sizes (number of particles in a
cluster) are large: Up to ~5 charged
particles (after correction for n

6 i % Cluster size i
I, 41{3%] | | acceptance, see later discussion)
E!m4_\‘ [E ]
2 [ Cu+Cu 200 GeV Au+AuT]
_::::}::::I':"::_
: Cluster width ]
1.5 # i\%’_%"\ ’
; I %j [% + %) i
y 1.0+ —
=
[Ze] _
0.5 [ "5 Friosos furcu ss0cev ]
- () PHOBOS Au+Au 200GeV
[ et Aves sooeer AMPT
1 1 I 1 1 1 1 I 1 1 1 1
0.0 100 200 300

0
Npart
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Inclusive Correlation Results

@ micees @

% Cluster size

| Cluster sizes (number of particles in a
- cluster) are large: Up to ~5 charged
1 particles (after correction for n

acceptance, see later discussion).

_____

~ -
- -

Cluster size scales with fractional

- - cross-section.

2 [ Cu+Cu 200 GeV Au+AuT]

M B o o o Model studies suggest that centrality
] dependence is due to the hadronic

CIuster width

1.5 - cascade phase and that cluster size is
e T[}% EREEEE, strongly dependent on string

4 10l 7 i _‘ fragmentation parameters

i)

] PHOBOS p+p 200GeV - % é:
0.5 [ O rrHosos cuscu 200Gev .
L (O PHOBOS Au+Au 200GeV -
L - - = AMPT Cu+Cu 200GeV _
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New Inclusive Correlation Result

Au+Au @ 200 GeV: Peripheral collisions

R(An)

T T T T T T T
5| - 5
(0) 0, (0)
- (0} - 0 L - (0} 1
i 2 F 1
= AR = LI, LK
‘:_l sffzi%?%:fii":‘ o ’_l = - 4
e A e ariee 4 a
2 R i - :*2:“5:“‘::::::’:3’3 i & ol ] & ol 4
R SR e
g ety ORI AR I 1
BT
A
o A
5 R D
o N I R R | "R PR TS

T 55-60% ] T 50-55% ]
o Z

- = S ‘!‘A-“ -
5 -1 oS el
E e 7o 2 = | .
3 G 3 e 5 E
o 333'0'0"0:3‘:‘:‘ e [ A e L I3 ¥ ol -
SR ) I
st A AR
E"v_ﬁﬁ\!!&&"\?&%}}:}%}iﬁﬂi\ o o | ]
iy i MR
AT
<525 ¢‘:“00"“ e
eyl =i
P A I I T 3 A I R R

Quark Matter 2009




Expanded 2-Particle Correlation Result

Au+Au @ 200 GeV

Npare~ 20 50 100 200 300 Npare~ 20 50 100 200 300
Cluster size - Cluster width |
6 % | 1.5 7
i % _ T ———
& 7 g % |
L4 1 M *
s | w T
- C) PHOBOS AutAu 200 GeV = O PHOBOS AutAu 200 GeV .
2 () PHOBOS Au+Au 200 GeV, PRELIMINARY — 0.5 () PHOBOS Au+Au 200 GeV, PRELIMINARY ]
i [ ] PHOBOS p+p 200GeV 7 [ ] PHOBOS p+p 200GeV i
| AMPTAWAL200GeY R4 oS : — AMPT Au+Au 200 GeV PHoBCS ]
0 | | | | | | | | | | | | | | | | | u [] | | | | | | | | | | | | | | | | | ]

0.2 0.4 0.6 0.8 1.0 ) 0.2 0.4 0.6 0.8 1.0

1-o/0, 1-o/0,
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Acceptance Effect on Correlations

acceptance R

Limited n range causes loss of
correlated particles leading to
smaller measured sizes and
widths for the clusters.

E’ F ] For A+A data in the range
© ................... -" ] |n|<3, the Correctlon |S
v FEETTN roughly a factor of 2 for
£ o i ] the cluster size and 40%
2 ¢ s oo, | for the cluster width.
‘I('-U, i O AMPT CuCu . ]
o O . 1 \ 5 P :f pY,THIA, PR S T

O 0.5 1 O 0.5 1

Measured cluster width
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Cluster Fits to MC in |n|<3 and |n| <1

’E- [ ’E- [ [
3 i 3 i
4 [n|<3 4 Inl<1
of :
oL I -
ol _
| L L L L | ! ! ! ! | | -I L L L L | ! ! ! ! | |
5 0 5 -5 0 5
An An

ldentical MC independent cluster model events thrown
into different detector acceptances and then fit with the
simple cluster parameterization.
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MC Study of Acceptance Effect

Events from cluster model plus flow are fit with a multi-
component parameterization (similar to arxiv:0806.2121v2)

il \\\‘ ‘;‘} o 'm\
mn\\ \“\{\\t\ ‘“““\\ “‘“ \\\\‘\\ ) n'.lr |\\“ “\“l“‘,‘,"
uu\““ \“ “‘ 'l\‘\‘““\\\ - ' ‘

Hiy
il “1‘1‘ 1\1{11\111\111\
u

Individual components
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MC Study of Acceptance Effect

Events from cluster model plus flow are fit with a multi-
component parameterization (similar to arxiv:0806.2121v2)

SN
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4Il
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m 111111 1

Note the almost complete disappearance of the 1D
An component in the reduced acceptance case
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MC Study of Acceptance Effect

Events from cluster model plus flow are fit with a multi-
component parameterization (similar to arxiv:0806.2121v2)

Inl<1

Note the almost complete disappearance of the 1D
An component in the reduced acceptance case
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Summary

< Correlations in Au+Au @ 200 GeV using a trigger particle
with p>2.5 GeV/c show a “ridge” of enhanced yield at
small Ap which extends to at least |An|=4

SAppears to be a constant “ridge” under Pythia-like fragmentation

SEffect seems to disappear for Ny, below about 80

< Inclusive 2-particle correlations suggest that particles
are emitted in very large “clusters” whose size scales

with the geometry of the collision as opposed to Npart

<2 Quantitative interpretation of any correlation result
needs to take into account the effect of n acceptance

2For example comparing to models or comparing = 5tr & BHoBCS

Quark Matter 2009 3-Apr-09 George S.F. Stephans




PtoB




Construction of Correlated Yield

1 N, s(AQ,AN)
Nisig dAO arn = B (A b(A0.AN) a(An) §+2v(an) cosap)li
s(A0,An) Raw correlation: ratio of per-trigger
P(AGAT) same event pairs to mixed event pairs
1+2V(An) cos(2A0) Elliptic flow: V(AN) = <v,Mi8><v,2550¢
PHOBOS Phys. Rev. C 72, 051901(R) (2005)
(AN Scale factor: accounts for small multiplicity
aan difference between signal and mixed events
B(AN) Normalization term: relates low-subtracted

correlation to correlated yield

Quark Matter 2009
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Subtraction of elliptic flow

s(Ap,An)
b(Aw,An)

Long Range

Short Range

| '0'-12)0'/(" l_4l< An I< _2

PHOBOS
arXiv:0903.2811

1 || 1 I 1 1
0-10%  _

............

Elliptic Flow

a(An) [ 1+2V(An) cos(2A0)}
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/YAM Example

20-25% central

1.01

1.005
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Pythia-Subtracted Correlation Functions
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Pythia-Subtracted Correlation Functions

g 1 -
T i ]
g’ I ]
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Inclusive 2-Particle Methodology

Two-particle correlation function:

2
F (AN, A s
R(AN,A9) =< (n—1) (A1.89) _, i
B,(An,A¢)
(multiplicity independent!)
Event 1
Foreground: F, (An,A¢) 3=
(correlated + uncorrelated pairs): 8 4:.
S %
Event2 ¢

Background: B, (An,A9)
(uncorrelated pairs):
 MC correction for secondary effects
 Occupancy corrections in A+A
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Phys. Rev. C75(2007)054913 ' 1
- PHOBOS }
J[P*P@200GeV ) :
| I K, =(K)+ 2k
= i iy - & (K)
<] i i
¥ | 1 5
I scale error | 5 T (\/K(K o 1))Gn—ncluster
Keff'1IT++ +-{
-2|_| ' | | | | | _|

Am

K. : effective cluster size
O: cluster decay width
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Expanded 2-Particle Correlation Result

Au+Au @ 200 GeV Not corrected for acceptance

Npart: 20 50 100 200 300 Npart: 20 50 100 200 300

L I L AL B ENL S B L L e e L L
4 Cluster size - Cluster width 1
: T W1 -
AR : : j W‘%’ I
V.l o 1oy | o | ]

£% ¢ =

T vl ® ]
2 i O PHOBOS Aut+Au 200 GeV i 0.5 O PHOBOS Aut+Au 200 GeV N
) PHOBOS Au+Au 200 GeV, PRELIMINARY . - ) PHOBOS Au+Au 200 GeV, PRELIMINARY ]
D PHOBOS p+p 200GeV i D PHOBOS p+p 200GeV :
1 [ AMPTAWAU200GeV TRy SBOS 7 | = ANPT Au+Au 200 GeV =T Yo

C | | | | | | | | | | | | | | | | | Bl | | | | | | | | | | | | | | | | |

0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
1-o/0, 1-o/0,
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